Lipid content and fatty acid composition of the digital cushion of bulls offered different amounts of linseed.
Previous research suggests that the digital cushion, a shock-absorbing structure in the claw, plays an important role in protecting cattle from lameness. This study aimed to assess the degree to which nutritional factors influence the composition of the digital cushion. This involved quantifying lipid content and fatty acid composition differences in digital cushion tissue from cattle offered diets with different amounts of linseed. Forty-six bulls were allocated to 1 of 4 treatments, which were applied for an average of 140 +/- 27 d during the finishing period. The treatments consisted of a linseed supplement offered once daily on top of the basal diet (grass silage:concentrate) at 0, 400, 800, or 1,200 g of supplement/animal per day. For each treatment, the concentrate offered was adjusted to ensure that total estimated ME intake was constant across treatments. Target BW at slaughter was 540 kg. Legs were collected in 3 batches after 120, 147 and 185 d on experiment. Six samples of the digital cushion were dissected from the right lateral hind claw of each animal. Lipids were extracted and expressed as a proportion of fresh tissue, and fatty acid composition of the digital cushion was determined by gas chromatography. Data were analyzed by ANOVA, with diet, location within the digital cushion, and their interactions as fixed effects and fat content (grams per 100 g of tissue) as a covariate. Linear or quadratic contrasts were examined. The lipid content of digital cushion tissue differed between sampling locations (P < 0.001) but did not vary by treatment. There were quadratic responses to increasing linseed supplementation for several fatty acids. Although the overall proportion of C18:3n-3 (the most abundant fatty acid in linseed) did not differ (P < 0.33) by treatment, there was a quadratic influence of diet on total PUFA concentration (P = 0.003) and a linear increase in C18:3n-3 as a proportion of total PUFA (P = 0.01) in the digital cushion. This work demonstrates that dietary fatty acid composition influences the concentration of fatty acids incorporated in the digital cushion of cattle. Based on the large number of quadratic responses among the fatty acids, it appears there is a threshold amount of fatty acid incorporation in the digital cushion.